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(54) Title: METHOD OF REHABILITATING AN EXISTING PIPELINE 




(57) Abstract 



The method is related to the rehabilitation of an existing pipeline in-situ, where the pipeline has a first end (1) and a second end 
(4), the method including the following steps: (a) forming a tubular liner (6) of a generally absorbent material; (b) feeding at least one 
expandable bladder (3) into the liner (6), the bladder having an open end (14) and a sealed end (5); (c) impregnating the liner (6) widi a 
cold curable resin; (d) coating an external surface of the liner (6) and/or the internal surface of the pipeline to be rehabilitated with a water 
resistance adhesive coating: (e) feeding the liner into the first end (1) of the pipeline together with its associated bladder (3); (f) inserting a 
rod (2) into the bladder (3) to engage the sealed end (5); (g) forcing the liner (6) and the associated bladder (3) toward the second end (4) 
of the pipeline from the first end (1) such that the open end (14) and the sealed end (5) of the bladder (3) are adjacent the first and second 
ends (1, 4) respectively; (h) inflating the bladder (3) from the open end (14) with a gaseous fluid to force the liner (6) against the internal 
wall of the pipeline; and (i) maintaining the inflation until the resin impregnated liner has cured. 
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TITLE: METHOD OF REHABILITATING AN EXISTING PIPELINE 

The present invention relates to a method of rehabilitating an existing pipeline 
in-situ. 
5 BaclcgroundArt 

A method of rehabilitating an existing pipeline is disclosed in WO97/08487, the 
contents of which are hereby incorporated in their entirety by way of cross reference. 
Disclosure of the Invention 

According to a first aspect of the invention there is provided a method for 
10 rehabilitating an existing pipeline in-situ, said pipeline having a first end and second 
end, said method including the following steps: 

a) forming a tubular liner of a generally absorbent material; 

b) feeding at least one expandable bladder into said liner, said bladder having 
an open end and a sealed end; 

15 c) impregnating said liner with a cold curable resin; 

d) feeding said liner into the first end of the pipeline together with its 
associated bladder; 

e) mserting a rod into the bladder to engage the sealed end; 

0 forcing said liner and the associated bladder toward the second end of the 
20 pipeline by pushing a rod into the pipeline from the first end such that the open 

end and the sealed end of the bladder are respectively disposed at or adjacent to 
the first and second end respectively; 
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g) inflating said bladder from said open end with a gaseous fluid to force the 
liner against the internal wall of said pipeline; and 

h) maintaining said inflation until the resin impregnated liner has cured. 
Preferably, the method also includes the step of coating an external surface of 

S said liner and/or an internal surface of the pipeline to be rehabilitated with a water 
resistant adhesive coating. 

According to a second aspect of the invention there is provided a method for 
rehabilitating an existing pipeline in-situ, said pipeline having a first end and second 
end, said method including the following steps: 
10 a) forming a tubular liner of a generally absorbent material; 

b) feeding at least one expandable bladder into said liner, said bladder having 
an open end and a sealed end; 

c) impregnating said liner with a cold curable resin; 

d) feeding said liner into the first end of the pipeline together with its 
IS associated bladd^; 

e) inserting a rod between the liner and the internal surface of the pipeline so 
as to engage a slit disposed adjacent an end of the liners 

f) forcing said liner and the associated bladder toward the second end of the 
pipeline by pushing a rod into the pipeline from the first end such that the open 

20 end and the sealed end of the bladder are respectively disposed at or adjacent to 

the first and second end respectively; 

g) inflating said bladder from said open end with a gaseous fluid to force the 
liner against the intemal wall of said pipeline; and 



wo 98/54509 PCT/AU98/00388 

-3- 

h) maintaining said inflation until the resin impregnated liner has cured. 

Preferably, the method also includes the step of coating an external surface of 
said liner and/or an internal surface of the pipeUne to be rehabilitated with a water 
resistant adhesive coating. 
5 According to a third aspect of the invention there is provided a method for 

rehabilitating an existing pipeline in-situ, said pipeline having a first end and a second 
end, said method including the following steps: 

a) forming a tubular liner of a generally absorbent material; 

b) feeding at least one expandable bladder into said liner, said bladder having 
10 an open end and a sealed end; 

c) impregnating said liner with a cold curable resin; 

d) threading a cord having a third end and a fourth end through said pipeline 
such that the fourth end extends from the second end of the pipeline; 

e) attaching the third end of said cord to said liner and/or bladder; 
15 f) drawing said fourth end through said second end for progressing 

said liner through the pipeline together with its associated bladder such that the open 
end and the sealed end of the bladder are respectively disposed at or adjacent to the 
first and second ends respectively; 

g) inflating said bladd^ from said open end with a gaseous fluid to force the 
20 liner against the intemal wall of said pipeline; and 

h) maintaining said inflation until the resin impregnated liner has cured. 
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Preferably, the method also includes the step of coating an external surface of 
said liner and/or an internal surface of the pipeUne to be reha.bilitated with a water 
resistant adhesive coating. 

According to a fourth aspect of the invention there is provided a method for 
5 rehabilitating an existing pipeline in-situ, said pipelme including a main Une to be 
rehabilitated and a secondary line branching from said main line, the method including 
the following steps: 

a) forming a tubular liner of a generally absorbent material; 

b) feeding at least one expandable bladder into said liner; 

10 c) determining a junction position along the main line at which said secondary 

line branches from said main line; 

d) cutting a hole in said liner at a position corresponding to the junction 
position; 

e) impregnating said liner with a cold curable resin; 

15 f) feeding said liner into the pipeline together with its associated bladder such 

that said hole is aligned with said secondary line; 

g) inflating said bladder with a gaseous fluid to force the liner against the 
internal wall of said pipeline; and 

h) maintaining said inflation until the resin impregnated liner has cured. 

20 Preferably, the method also includes the step of coating an external surface of 

said liner knd/or an internal surface of the pipeline to be rehabilitated with a water 
resistant adhesive coating. 
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According to a fifth aspect of the invention there is provided a method for 
rehabilitating an existing pipeline in-situ including the following steps: 

a) forming a tubular liner of a generally absorbent material; 

b) feeding at least one expandable bladder into said liner; 

S c) feeding at least one cable or conduit between said bladder and liner; 

d) impregnating said liner with a cold curable resin; 

e) feeding said liner into the pipeline together with its associated bladder; 

f) inflating said bladder with a gaseous fluid to force the liner against the 
internal wall of said pipeline; and 

10 g) maintaining said inflation until the resin impregnated liner has cured, 

thereby encasing said cable or conduit within said resin. 

Preferably, the method also includes the step of coating an external surface of 

said liner and/or an internal surface of the pipeline to be rehabilitated with a water 

resistant adhesive coating. 
1 S According to another aspect of the invration there is provided a method for 

rehabilitating an existing pipeline in-situ including the following steps: 

a) forming a tubular liner of a generally absorbent material; 

b) feeding at least one expandable bladder into said Uner; 

c) impregnating said liner with a cold curable resin; 

20 d) coating an external surface of said liner and/or an internal surface of the 

pipeline to be rehabilitated with a water resistant adhesive coating; 

e) feeding said liner into the pipeline together with its associated bladder; 

f) feeding at least one cable or conduit between said liner and said pipeline; 
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g) inflating said bladder with a gaseous fluid to force the liner against the 
internal wall of said pipeline; and 

h) maintaining said inflation until the resin impregnated liner has cured. 
Preferably, the method also includes the step of coating an extemal surface of 

S said liner and/or an internal surface of the pipeline to be rehabilitated with a water 
resistant adhesive coating. 
Brigf Description of the Prftwings 

A preferred embodiment of the invention will now be described, by way of 
example only, with reference to the accompanying drawings in which: 
10 Figure 1 is a longitudinal sectional view of a pipeline being rehabilitated in 

according with the fu:st aspect of the invention; 

Figure 2 is a longitudinal sectional view of a pipeline being rehabilitated in 
accordance with the second aspect of the invention; 

Figure 3 is a longitudinal sectional view of a pipeline being rehabilitated in 
1 S accordance with a third aspect of the invention; 

Figure 4 is a longitudinal section view of a pipeline being rehabilitated in 
accordance with the fourth aspect of the invention; 

Figure 5 is a transverse sectional view taken through line 5-5 of figure 4; 
Figure 6 is a longitudinal sectional view of a pipelme being rehabilitated in 
20 accordance with the fifth aspect of the invention; 

Figure 7 is a transverse sectional view taken through line 7-7 of figure 6; 
Figures 8a and 8b are transverse cross sectional views of a pipeline being 
rehabilitated in accordance with another aspect of the invention. 
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Modes for Qmymg out the Invention 

A method according to a preferred embodiment of the invention will now be 
described with reference to figure 1. More particularly, the method is related to the 
rehabilitation of an existing pipeline in-situ, said pipeline having a first end 1 and a 
5 second end 4, said method including the following steps: 

a) forming a tubular liner 6 of a generally absorbent material; 

b) feeding at least one expandable bladder 3 into said liner 6, the bladder 
having an open end 14 and a sealed end 5; 

c) impregnating said liner 6 with a cold curable resin; 

10 d) coating an external surface of said liner 6 and/or the internal surface of the 

pipeline to be rehabilitated with a water resistance adhesive coating; 

e) feeding said liner into the first end 1 of the pipeline together with its 
associated bladder 3; 

f) inserting a rod 2 into the bladder 3 to engage the sealed end 5; 

15 g) forcing the liner 6 and the associated bladder 3 toward the second end 4 of 

the pipeline fi-om the first end 1 such that the open end 14 and the sealed end 5 of the 
bladder 3 are adjacent the first and second ends 1 and 4 respectively; 

h) inflating said bladder 3 firom said open end 14 with a gaseous fluid to force, 
the liner 6 against the internal wall of the pipeline; land 
20 i) maintaining said inflation until the resin impregnated liner has cured. 

In an alternative embodiment, rod 2 is engaged with the slit 9 before the Uner 6 
is fed into the pipeline. Optionally, the liner 6 may be folded longitudinally into 
halves, as shown in figure 8 and the rod 2 may be affixed to the liner 6 by means of 
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adhesive tape 20 positioned so as to span the gap between the two halves of the liner. 
The liner 6 is then fed into the pipeline by means of pushing the rod 2, Once the 
bladder 3 is subsequently inflated, the folded Imer 6 will expand, thereby breaking or 
dislodging the tape and allowing the rod 2 to be removed torn the pipeline before the 
5 resin cures. 

The above described aspects of the invention advantageously allow for 
rehabilitation of a pipeline having a first end 1 which is generally accessible and a 
second end 4 which is generally inaccessible. 

Figure 2 depicts a method for rehabilitating an existing pipeline in-situ, said 

1 0 pipeline having a first end 1 which is generally inaccessible and a second end 4 to 
which only limited access is available, for example via a secondary pipeline 16 of 
smaller diameter than that of the pipeline to be rehabilitated. The method is similar to 
that described above except a rope 7 (or altematively a cable or the like) is utilised to 
force the liner 6 and bladder 3 toward the second end 4 rather than the rod 2. 

15 According to this method, the rope 7 is threaded through the pipeline and attached to 
the distal end of the liner 6 and/or the bladder 3. The liner 6 is then fed into the first 
end 1 of the pipeline together with its associated bladder 3 such that the sealed end 5 
of the bladder faces the second end 4 of the pipeline. The liner 6 and associated 
bladder 3 is then fed through the pipeline by means of pulling on the rope 7 from the 

20 second end 4. 

Although rope 7 is shown attached to bladder 3, in other embodiments it is 
attached, and preferably removably, to liner 6. 
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Figure 3 shows a method for rehabilitating existing pipeUnes in-situ which is 
suited to pipelines having junctions. The prior art method for dealing with this 
situation was to firstly allow a continuous resin impregnated liner to cure inside the 
pipeline. A remote control lateral or a branch cutter was then driven up the pipeline to 
5 the junction and a hole was cut out to allow fluid to flow through the branch line into 
the main line. Alternatively, the junction was excavated and cut by hand. 

The method shown in figure 3 significantly improves upon the prior art 
procedure. The pipeline includes a mainline 8 to be rehabilitated and a secondary line 
10 branching firom the main line 8. The method includes the following steps: 
10 a) forming a tubular liner 6 of a generally absorbent material; 

b) feeding at least one expandable bladder 3 into said liner 6; 

c) determining a position 9 along the main line 8 at which said secondary line 
10 branches firom said main line 8; 

d) cutting a hole 17 in the liner 6 at a position corresponding the position at 
1 5 which said secondaiy branches &om said main line; 

e) impregnating said liner 6 with a cold curable resin; 

f) coating an external surface of said liner 6 and/or the internal siuface of the 
main pipeline to be rehabilitated 8 with a water resistant adhesive coating; 

g) feeding said liner 6 into the pipeline together with its associated bladder 3 
20 such that said hole 17 is aligned with said secondary pipeline 10; 

h) inflating said bladder 3 with a gaseous fluid to force the liner 6 against the 
internal wall of said main pipeline 8; and 

i) maintaining said inflation until the resin impregnated liner has cured. 
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This method advantageously avoids the need to take further steps after curing of 
the resin to cut a hole at the junction position. 

Figures 4 to 7 show methods that may be employed if it is desired to install a 
cable, conduit or the like.along the rehabilitated pipeline. This may be particularly 
5 advantageous, for example, in regions where it is desired to connect additional 

telecommunications lines, such as optical cables, without causing additional overhead 
wiring. 

Figures 4 and 5 show a method for rehabilitating an existing pipeline in-situ 
wherein a cable or conduit 1 1 is fed between the bladder 3 and the liner 6. The 

1 0 pipeline is then rehabilitated in the standard manner and inflation of the bladder 3 
causes the cable or conduit to "sink" into the resin impregnated liner. Once the resin 
impregnated liner 6 has cured, the cable or conduit 1 1 is encased within the resin. . 
This ensures that the cable or conduit 1 1 does not obstruct flow along the pipeliner 
and therefore does not contribute to blockages. The cable or conduit 1 1 is preferably 

15 positioned along the length of the pipe-line so as not to obstruct any junctions that 
may branch from the main line. 

Figures 6 and 7 depict a method for rehabilitating an existing pipeline in-situ 
wherein at a cable or conduit 1 1 is fed between the liner 6 and the internal surface 12 
of the pipeline. Once the liner 6 has cured, the cable or conduit 1 1 is at least partially 

20 encased within resin which exudes from the liner 6 and within the water resistant 
adhesive which is coated onto the external surface of the liner 6. 

Although the invention has been described with reference to specific examples, 
it would be appreciated by those skilled in the art that the invention may be embodied 
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in many other forms. For example, it will be appreciated that some of the steps of the 
methods disclosed in this specification may be taken in a different offer to that in 
which they have been listed. 
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CLAIMS: 

1 . A method for rehabilitating an existing pipeline in-situ, said pipeline having a 
first end and second end, said method including the following steps: 

a) forming a tubular liner of a generally absorbent material; 

5 b) feeding at least one expandable bladder into said liner, said bladder having 

an open end and a sealed end; 

c) impregnating said liner with a cold curable resin; 

d) feeding said liner into the first end of the pipeline together with its 
associated bladder; 

10 e) inserting a rod into the bladder to engage the sealed end; 

f) forcing said liner and the associated bladder toward the second end of the 
pipeline by pushing a rod into the pipeline firom the first end such that the open 
end and the sealed end of the bladder are respectively disposed at or adjacent to 
the first and second end respectively; 

IS g) inflating said bladder fix>m said open end with a gaseous fluid to force the 

liner against the intemal wall of said pipeline; and 

fa) maintaining said inflation until the resin impregnated liner has cured. 

2. A method for rehabilitating an existing pipeline in-situ, said pipeline having a 
first end and seconil end, said method including the following steps: 

20 a) fomiing a tubular liner of a generally absorbent material; 

b) feeding at least one expandable bladder into said liner, said bladder having 
an open end and a sealed end; 

c) impregnating said liner with a cold curable resin; 



wo 98/54509 PCT/AU98/00388 

-13- 

d) feeding said liner into the first end of the pipeline together with its 
associated bladder; 

e) inserting a rod between the liner and the internal surface of the pipeline so 
as to engage a slit disposed adjacent an end of the liner; 

5 f) forcing said liner and the associated bladder toward the second end of the 

pipeline by pushing a rod into the pipeline from the first end such that the open 
end and the sealed end of the bladder are respectively disposed at or adjacent to 
the first and second end respectively; 

g) inflating said bladder from said open end with a gaseous fluid to force the 
10 lineragainsttheintemal wall of said pipeline; and 

h) maintaining said inflation until the resin impregnated liner has cured. 

3. A method for rehabilitating an existing pipeline in-situ according to claim 2 
wherein the rod is engaged with the slit before the liner is fed into the pipeline. ^ 

4. A method for rehabilitating an existing pipeline in-situ according to claim 2 
I S wherein, prior to being fed into the pipeline, the liner is folded longitudinally into 

halves and the rod is affixed to the liner by means of adhesive tape positioned so as to 
span the gap between the two halves of the liner. 

5. A method for rehabilitating an existing pipeline in-situ according to claim 4 
wherein, once the liner is fed into the pipeline by means of pushing the rod, the 

20 bladder is inflated causing the folded liner to expand, thereby breaking or dislodging 
the adhesi ve tape so as to allow for withdrawal of the rodi. 
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6. A method for rehabilitating an existing pipeline in-situ according to any one of 
the proceeding claims wherein said first end of the pipeline is generally accessible and 
said second end of the pipeline is generally inaccessible. 

7. A method for rehabilitating an existing pipeline in-situ, said pipeline having a 
5 first end and a second end, said method including the following steps: 

a) forming a tubular liner of a generally absorbent material; 

b) feeding at least one expandable bladder into said liner, said bladder haying 
an open end and a sealed end; 

c) impregnating said liner with a cold curable resin; 

10 d) threading a cord having a third end and a fourth end through said pipeline 

such that the fourth end extends firom the second end of the pipeline; 

e) attaching the third end of said cord to said liner and/or bladder; 

f) drawing said fourth end through said second end for progressing 

said liner through the pipeline together with its associated bladder such that the open 
1 5 end and the sealed end of the bladder are respectively disposed at or adjacent to the 
first and second ends respectively; 

g) inflating said bladder fit>m said open end with a gaseous fluid to force the 
liner against the intemal wall of said pipeline; and 

h) maintaining said inflation until the resin impregnated lin^ has cured. 
20 8. A method for rehabilitating an existing pipeline in-situ according to claim 7, 

wherein said cord is a rope or a cable. 
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9. A method for rehabilitating an existing pipeline in-situ. said pipeline including a 
main line to be rehabilitated and a secondary line branching from said main line, the 
method including the following steps: 

a) forming a tubular liner of a generally absorbent material; 
5 b) feeding at least one expandable bladder into said liner; 

c) determining a junction position along the main line at which said secondary 
line branches from said main line; 

d) cutting a hole in said liner at a position corresponding to the junction 
position; 

10 e) impregnating said hner with a cold curable resin; 

f) feeding said hner into the pipeline together with its associated bladder such 
that said hole is aligned with said secondary line; 

g) inflating said bladder with a gaseous fluid to force the liner against the 
intemal wall of said pipeline; and 

IS h) maintaining said inflation until the resin impregnated liner has cured. 

1 0» A method for rehabilitating an existing pipeline in-situ including the following 
steps; 

a) forming a tubular liner of a generally absorbent material; 

b) feeding at least one expandable bladder into said liner; 

20 c) feeding at least one cable or conduit between said bladder and liner; 

d) impregnating said liner with a cold curable resin; 

e) feeding said liner into the pipeline together with its associated bladder; 
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f) inflating said bladder with a gaseous fluid to force the liner against the 
internal wall of said pipeline; and 

g) maintaining said inflation until the resin impregnated liner has cured, 
thereby encasing said cable or conduit within said resin. 

5 11. A method for rehabilitating an existing pipeline in-situ including the following 
steps: 

a) forming a tubular lin^ of a generally absorbent material; 

b) feeding at least one expandable bladder into said liner; 

c) impregnating said liner with a cold curable resin; 

10 d) coating an external surface of said liner and/or an internal surface of the 

pipeline to be rehabilitated with a water resistant adhesive coating; 

e) feeding said liner into the pipeline together with its associated bladder; 

f) feeding at least one cable or conduit between said liner and said pipeline; 

g) inflating said bladder with a gaseous fluid to force the. liner against the 
15 internal wall of said pipeline; and 

h) maintaining said inflation until the resin impregnated liner has cured. 

12. A method for rehabilitating an existing pipeline in-situ according to claim 10 
or 1 1 wherein said cable is an optical fibre telecommunications cable. 

13. A method for rehabilitating an existing pipeline in-situ according to any one of 
20 claim 10 to 12 and 15 wherein said cable or conduit is positioned along the length of 

the pipeline so as not to obstruct junctions branching from the mainline. 
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14. A method according to any one of claims 1, 2, 7, 9 or 1 1 including the step of 
coating an external surface of said liner and/or an internal surface of the pipeline to be 
rehabilitated with a water resistant adhesive coating. 

15. A method of rehabilitating an existing pipeline in-situ substantially as here 
5 described with reference to any one of the accompanying drawings. 
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